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its t'jy-^A^c^-h (pdc) tez®?u&%m{tm>Mz.&m-?> 

fc£V^£0i|*.«Swe r n^b^ifC^^^^^^^^i/ K^fbfcifCfc tlx 7 
ju^t KfcLfctfL mtfiififfcBW- h U^A&£(c<k>j:>b;i/tf>g^i:BHbT 
4®»W«clWb (OXIDATIONS IN ORGANIC CHEMISTRY, AMERICAN CHEMICAL SOCIET 
Y.WASHINGTON, DC, 1990, MILOS HUDLICKYH #88) 
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SUT-ifeSJti^©^^ (2 2) (is i/^m^i^D? h^7 7-f-H(C 

J: t) Ztfc£Effc© 2o©g&ft£4$T&£:£#T*t3o 

I 
i 
i 



ArStOjCHFCOjR' 
(25) 



(24) 



mtm 




COjR 3 



(1) 



C0 2 R 3 



£MZ '©Jja&^H:, -flSft££ (PROTECTIVE GROUPS IN ORGANIC 
SYNTHESIS, THEODORA W. GREENE and PETER G. M. WUTS^ #fiB) X'%mti>Zt 
ifiH 12., £tz. mib<Dgfc%)tJiBmt LTtt. &lz.t£J one sKfc, £ 'J v 
r^Ai;^D^-h (PDC) ^if©^oA^M^J-?>WI^.«3i^>**>K* 'J 

-i; a & v > # > m^bsy & ffl v > m #j & * ji ** > k^<& &z>^&m 



BKSOOC3D <WO 0012464A1J_> 
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*u>, rf vim, *u-m *sa&fc£#££*i*o 

*«uibdttfcL cnficfi*, RBfflxtt*R»j % mt&ix- 
^c&fflsnsttm&k ^a«j x MUM, pHnfi#j x mmmtnixomwwm 

mis %m. sm &m AJttt^»«e^<Deaxtt*isa«sii, 

6UJS#fc*fLT0.0 1-5 0 0mg£ 1 B 1 IllXtt»0t:^itT«nXtt*li 



t * & n # c ft 6 © 0d © ^ tc k ^ £ n 5 $ © T- ii & V n c 



(1RS,5RS,6RS )xf-;i/ 6-7;^D-2-^ + vt->^D[3.1. 
0 > - 6 - 1> ;i/?tf * u — h ©-£$ 

(1) i^H«T, ^xf^t»7*y 7WDSfSSi?-jH 8.9g©x h?t K 
a75>7 5ml»lc, *ftT. 1 . 0 0M:J- HJ ^AKT^ S "J U 
)\s)T\ h'Ofh7k KD77>gi7 8.0mU4 0^miTU M£ 

7 5ml^ffttC1.0 lM*jRfl;*;-r vy^^T^l/^x^A© h;i/x>gf?g7 0. 
3mUl.5»m®TU £©?&§[©££, Mfc 1 . 5l*HHi#Lfc. ) 
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i 

as*A7.A^D7hjr7 7-f-l (*>u*y;i/ :-93«>y;uc2 o o (nufcttx 

.8) > HHtSIK : ^*tf>-#&x*;i,= 4 : 1-2 : 1) CTttlHU 

2-7jl/#D- 6-t h*D*^-2-^**yx-h£Z&2:Ete©#)l : 3 
OiftfclfckLT 7. 9 gmzo I 

I 

'H-NMR(CDCl3)<5(ppm) ; 1.34(3Hxl/4,t,J=7.1Hz), 1.36(3Hx3/4,t, J=7. 
1Hz), 1.73(2H, quint., J=6. 6Hz), 2.01(lH,br.s), 2.30-2.41(2Hxl/4,m), 2. 
56-2.68(2Hx3/4,m), 3.63-3. 73(2H,m), 4.30<2Hxl/4,q,J=7. 1Hz), 4.32(2Hx3 
/4,q,J=7.1Hz), 5.94(lHx3/4,dt,J=21.3,8.7Hz), 6.16(lHxl/4,dt,J=33.2,8.1 

Hz) '■ 

(2) x^;u 2-?;i/*D-6j-t Yv4ci,-2-^**;*-h<DZfcfE 
from I : 3(OU^7. 8 gfcjt - ^Vy7i^DDi'7> 1 4.6 
N,N-->Vf;i/*^A7$ K4'0mlC@S?L, zklSTx >f ^V-JM.5g 

i 

G D-40-60A (?Bi6fcftt») , SIBig«:^**>-»Kxf-^=5 
0:1) CT&fqJflt4fc£7>$ f iSb, x*7l/ 2 -7;W*D- 6 - t -^f- 
^i/7xz;k>"j;^^-2(!Z)-^yx-h2.4g, SV, x*-;u 2 
-7MD-6-t-7^7xr;w>ij;i/^>>-2(E)-AH;i- h 

x*-;b 2-7^*n-6--t -7"^y7xr;^iJ;^*«>-2(Z)-^ 
^;x-h®7p h>NMRi:v*;*^? Ml/Ox— *&jfT„ 
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'H-NMR(CDCl3.)<?(ppiD) ; 1.05(9H,s), 1.33(3H,t,J=7.1Hz), 1.61-1. 
76(2H,m), 2.31-2.43(2H,m), 3.68(2H,t, J=6.2Hz), 4.27(2H,q,J=7.1Hz), 6 
14(lH,dt,J=33.4,7:8Hz), 7.33-7.48(6H,m), 7.62-7. 70<4H,m) 

MS(CI )(Pos)m/e ; 415(M + +1), 357(M + -57), 337(M + -77,100X) 

x?-;i/ 2-7)U*u-G - t -7?- )\,>jy *-)\,*y -2 (E)-^ 

*-t;x-h®7D h>NMRfc7^7^^ blMDr-tZTTsto 

'H-NMR(CDCl3)<y(ppiD) ; 1.05(9H,s), 1.32(3H,t,J=7.1Hz), . 1.61-1. 
77(2H,id), 2.56-2.69(2H,m), 3.69(2H,t,J=6.3Hz), 4.28(2H,q,J=7.1Hz), 5. 
92(lH,dt,J=21.8,8.1Hz), 7.33-7.48(6H,ni), 7.62-7. 70(4H,m) 

MS(CI)(Pos)m/e; 415(M + +1), 357(M<-57), 337(M*-77, 100%) 

(3) 2 - 7 □ - 6 - 1 - 7f ;b i; 7 1 _;^> ij - 2 ( Z ) 

-^tyi-h2.3gS7th>12mltJg)»U **T» 8I$Jone 

-7u^;-j\,$:toz.T mmvmm & 9 x > ^ 1 1. & t 

T#*U *T«fci*Lfc. *JS£#&x?-;m-£*lllfcBU *f«UB*GH*T7lc2|g 

&4i*!l&at9J3L «?S^^ffTISiUfco il^*7A^?F777^- 

93$>f;i,C2 0 0 (ftftttXIil) . £H&ft : ^*#>-l«x* 
;i/=3 : 1) tXSSU x^;i/ 2 -7;u^o - 5 -jb;nt?*^- 2 ( Z )-a 
>t;j- h 9 7 Omg^ffeo 

, H-NMR(CDCl 3 )5(ppm) ; 1.34(3H,t, J=7.1Hz), 2.46-2.60(4H,m), 4. 
29(2H,q,J=7.1Hz), 6.03-6.27(lH,m) 
MS(C I)(Po s)m/e ; 191(M*+1, 100%) 

HfcfcLT, x^b 2-7;i/*D-5-5b;u***>-2(E)-^>-7Vx- 
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'H-NMR(CDCl3)<5(ppm) ; 1.36(3H,t,J=7.1Hz), 2.54(2H,t,J=7.3Hz), 
2.78-2.90(2H,m), 4.32(2H,q,J=7. 1Hz), 5.98(lH,dt, J=20.5,8.2Hz) 
MS(CI)(Pos)m/e ; 191(M + +1), 173(M + -17,100SO 

i 

i 

(4) 2 -7)l*c- 5 -*mi/-2(ZM>r;x- h 9 2 0 

U *«*«ET»tBt^. »€»iifc»ai«:^>-e> 1 OmlCSIPU tf*(N 
- 1 -73^H+'J^;i/^ S Hffl(II)4 0mg<D^>^>l 2 Oml&ffi 

■l 

tto aa**7A^D?nr7^- : 9D^>y;uC2 00 (in 

ftttKH) x JS§8$g& :^*V>It± h> = 9 : 1) CT»«U (IRS, 5 
RS,6RS)xfj|/ 6 -7;U*ip- 2 -**V ti/^D[3 . 1 . 0]^*it>- 
6 - *M>yl/-|« 2 6 3mg£^fc 0 7*D h >NMRi:v77^^ WU®^ 



'H-NMR(CDCh)(5(ppni) ; 



1.33(3H,t,J=7.1Hz), 2.05-2.55(4H,m), 2. 



59(lH,d,J=6.6Hz), 2.70-2. 77(lH,m), 4.30(2H,q,J=7. 1Hz) 



MS(IonSpray)(P o s )m/e 



X) 



187(M'+1), 204(M + +18), 209(M + +23,100 



mmzLX. ( 1RS.5RS.6 
*D[3. 1.0]^*+>>-6-*/ 

, H-NMR(CDC] 3 )5(ppm) ; L36(3H,t,J=7. 1Hz), 2.00-2.80(6H,m), 4 
32(2H,q,J=7.1Hz) I 
MS(IonSpray)(P o s)m/e f 187(M*+1,100X) 
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( 1 R S, 5,R S> 6 RS)xf;b 6-7^P-2-^ + vei/^D(3. 1. 

(1) 6 0%7k^b± h USA (Mtife) 3. 7 g£N,N-^y-;i,*;bA:r* 
K 8 5 m 1 £5188 u ?K^T> cti£7 i^;u;wb7 -r ^;P7;i/^D^x^;i/ 
1 9.6g©N,N-i;^f;i/^7< K3 5ml^ 3 Oflf^ttTSST L 
tzo ffiT&T'&s **®££3 0£MtttU o^iSCT3 0«#Lfe, 
*i*T, 1 -7 r D ; E-4 -7 1 h^fc l ? ot:^^;i.3r^ri/7 r ^> 2 0. 2-g&-jKC 
iQX-fc&x MfcT4«MBk 9 5-11 O'CHT ll$f!Slg#Lfco 

;b : 93^y;i/C2 0 0 (ffittfcfcHSSD , RW*li : ^*>-BBx^= l 
5:1) o^T' (:/'J*7;i/ :MSG D-40-60A (iH»Hb3M±«) . M 
m®&: ^*V>-7*h>=2 0:1) CTSMftU- 2-yMD- 

h >NMR ^"77x^^7 h^Cy-^^^To 

, H-NMR(CDCl,)d>(ppm) ; 1.33(3H,t,J=7.1Hz), 1.46-1.90(8H,a), 2. 
30-2.41(2H,m), 3.33-3.57(2H,m), 3.72-3.90(2H,m), 4.28(2H,q,J=7.1Hz), 
4.57-4.60(lH,m), 6.17(lH,dt,J=33.3,7.8Hz) 
MS(CI )(Pos)m/e ; 261(M + +1), 85(M + -175, 100%) 

(2) mmmiO (3) fcffl«CL^ x?-;i, 2-7;M-p-5-*;i'#*5' 
-2(Z)-^>y7x-M.7g£f§fc, 7"D h >NMR ^*7^i7 hJUbr 

'H-NMR(CDCh)tf (ppn) ; 1.34(3H,t,J=7.1Hz), 2.46-2.60(4H,m), 4. 
29(2H,q,J=7.1Hz), 6.03-6.27(lH,m) 
MS(CI)(Pos)m/e; 191(M"+1, 100%) 
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(3) (4) i:lqJ«6CLt, (lRS,5RS,6RS)x^ 6-7 



'H-NMR(CDCl 3 )<S(ppni) ; 1 



59(lH,d,J=6.6Hz), 2.70-2.77(lH,n), 4.30(2H,q,J=7.1Hz) 



MS()onSpray)(P o s)m/e ; 



X) 



33(3H,t,J=7.1Hz), 2.05-2.55(4H,m), 2. 



187(M + +1), 204(M + +18), 209(M + +23,100 



( 1 R\bR*,6R*)^)l 6-7;WD-2-^*Vty^D[3. 1.0]^ 



»1®(4) £:|iMi£LT?§fc. ( 1 R S , 5 R S , 6 R S )x?-;u 6-7 
)l*u- 2 ->i-*V hfv7D[3. 1 J0]^*-9-> - 6 -#;i/tf^>b- h 9 1 9 
mg£CHlRALPAK'AD(^Hz;Wb^Xit x 2.0X2 5 cm, Eluent:n-^r 
it>/2 -7"o^7-;i/=3 : K Flow Rate : 5.0ml/mim Temp. : 
Detect :UV2 1 0 nm) £fflV*fcH PLCCJ; D^-fULx ( + )-( 1 R*, 5 R*, 
6R')xf;i 6-7;b#o-2-:**V£v7 0[3. 1 . 0 J"\*U->- 6 -* 
myl/-h4 2 3mgM(-)-( 1 R*, 5R*, 6 R*)jc*-;u 6-7**0 
-2-^*Vty^D[3. 1 . 0)^* ■»*>- 6 -3b;i/#3f^b- h 4 0 5mg£ 



( + )-(lR*,5R*,6R*)if;i 

'H-NMR(CDCh)<5(ppm) ; 1. 
59( 1H, d, J=6 . 6Hz ) , 2. 70-2. 77( lH,m) 
M S ( IonSprayM P o s )m/e ; 

%) 

t » = 5 . 6 5min(CHIRALPAK AD 0 



6-7>>l/*P-2-:**Ve->£D[3. 1 

33(3H,t,J=7.1Hz), 2.05-2.55(4H,m), 2. 
, 4.30(2H,q > J=7.1Hz) 
187(H + +1), 204(M + +18), 209(M + +23,100 



46x25cm, Eluent : n-Hexane/2-Propanol=3 : 1 , 
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Flow raterl.OmL/nin,. Temp. ;rt., Detect :UV210nm) 
[a]g 7 = +2 7.9 8(c=0.13,CHCh) 

(-)-( 1 R\5R', 6R*)x^ 6-7;i/:*o-2-#*V£^n][3. 1. 
0]^*-t*->-6-*;i/**^u-h 

'H-NMR(CDCh)<5(ppm); 1.33(3H,t, J=7.1Hz), 2.05-2.55(4H,m), 2. 
59(lH,d>6.6&), 2.70-2.77(lH,n), 4.30(2H,q,J=7.1Hz) 
MS(IonSpray)(Po s)m/e ; 187(M + +1), 204(M + +18), 209(M~+23,100 

%) 

t»-9. 1 3minCHIRALPAK AD 0.46x25cm, Eluent:n-Hexane/2-Propanol=3:l, 
Flow rate:1.0mL/min, Temp.jrt., Detect :UV210nm) 
[a]V = - 3 0.3 3 (c=0.16,CHCl 3 ) 

(lRS,2SR,5RS J 6RS)-2-^tD-5'-b^>h'r>-6-7;i/ 

(lRS,5RS,6RS)xf^ 6-7JI/tD-2-^7t>>^D[3. 1. 
Oh^>-6-*M^^U-h 2 5 6mg§x^y-^2.5ml«U 
zktffT. 1^7k^b^h»;>>A7k^l.4ml^aSTL, 1 0 

^BB*ltbfc. S^&lS^Jg^CTiMS (pH= l)£Lfc& N »»x^-;ni 

»&«ETjW6Lfc. I§e.*ifc^al$7jc-x^y-;i/ (1:1) a)£^$2m 
1C»«PU «T>^^e;A7 9 Smgti/T>iti3^^A2 7 7mg£Jfl* 
5 5 0 CT-8.5^«#Lfc«, S«iSMftj!Kl»U &«&£;!ro;LT 
Lfeo -ft^Hi'PTh^?^- (AG 5 0W-X8 
(Bio-Rad), £§B&& : *) T-filSL, (1RS,2SR,5RS,6R 
S)-2-^tro-5 , -t^ r > h-f >-6-7;i/tfnt:»>*D[3. 1.0 WMf- 
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>-6-*;l'*>&3 2 Omgiifc, 7u h >NMR £ v**^? 

'H-NMR(DMS0-d6)6(ppi) ; 1.49-1. 70(lH,m), 1.93-2.40(5H,m), 8.0 
8UH,s), 10.71(lH,s) 
MS(CI)(Pos)m/e ; 229(M'+1 , 100%) 

( lRS,2SR,5RS,6SR)-2-^t:D-5'-t^> >-S-7)l 
^Dti/?D[3. 1 .0]^*tf>-6-*;i>tf>«. 
'H-NMR(DMSO-do)(5(ppiD) ;l 1.80-2.38(611,10), 7.34(lH,s), 10.74(1H, 

.) ! 

MS(C I )(Po s)m/e ; 229(M'+1,100%) 



( + )-(lR*,2S*,5 R*, 6 R )— 2-*fc?D-5 , -fc* r >M>-6-7 
;Uot^>^D[3. 1 . 0]^*+r>- 6 -±i)lX>M. 

'H-NMR(DMS0-d 6 )<5(ppm) ; \ 1.49-1.70(lH,m), 1.93-2.40(5H,m), 8.0 
8(lH,s), 10.71(lH,s) 

MS(C I )(P o s)ra/e ; 229(M"+1, 100%) 

[aYl * = + 7 7.8 7(c=0.43 JlN NaOH) 



(-)-( lR\ 2 S*,5R*, 6R|*)-2-^^o-5'-b^> M>-6-7 
;b^-Dti/7D[3. 1.0]^*+>>-6-#Jl/*'>& 

, H-NMR(DMS0-d6)<5(ppo) ; 1.49-1.70(lH,m), 1.93-2.40(5H,m), 8.0 
8(lH,s), 10.71(lH,s) 

MS(CI)(Pos)m/e; 229(M + +1,100%) 



[a]l s 5 = -7 7.3 O(c=0.41, 



IN NaOH) 



( lRS,2SR,5RS,6RS)|-2-7U-6-7;i'tDti'^D[3. 1. 
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0 ]^\*tf >- 2 , 6 -i?*;UJJt>KO^fiit 

(lRS,2S'R,5RS,6RS)-2-^tD-5'-ty>h'r>-6-7;i/ 
*De2/*D[3. 1.0]^-y>-6-*;i/^>^2 0 OmgS 6 0%BS®?3. 0 
mUk 1 4 O'CiZX 6 BMJtLfco U 5 8E£2k$Ht;>- h 'J 

e7A7X?^{ZT*fnLfc^ ^^>x^D7h^77^- (AG5 0W-X8 

f%<<*>&mm (Bio-Rad) , JgP@&& : *- 5 0%THF/7j<- 1 
0%t:'Jv>/7k) X-mmb, (lRS,2SR,5RS J 6RS)-2-7^y-6 
— 7 }l7i~D 1? b'[ 3.1.0 ]^*# > - 2 , 6 - is-tj)lX>m* 6 lmgmtzo 
Tu I->NMRi:T^^^^ h^CDx-^^^fo 

' H-NMR(TFA-d)tf(ppm) ; 2.15-2:28(lH,m), 2.57(lH,dd,J=13.5,8.6H 
z), 2.67-2. 94(4H,m) 

MS(IonSpray)(Nega)m/e ; 202(M*-1, 100%) 

(1RS.2SR.5RS, 6SR)-2-7U-6-7^Dti'i'D[3. 1 . 

o]^*y>- 2,6-yjb;i/#>& 0 

'H-NMR(TFA-d)(5(ppiD) ; 2.36-2. 54(2H,n), 2.58-2.87(4H,m) 
MS(IonSpray)(Nega)m/e ; 202<M<-1, 100%) 

(-)-(lR',2S* ) 5R , 1 6R*)-2-7^-6-7;^Dty7D[3.1. 
0]^*-9->- 2, 6-^:fc;i,*->& 

'H-NMR (TFA-d) 6 (ppm) ; 2. J5-2.28(JH,jd), 2.57(JH,dd,J=13.5,8.6H 
z), 2.67-2. 94(4H,m) 

MS(lonSpray)(Nega)m/e ; 202(M + -1, 100%) 

[a]l< = -5 8.8 l(c=0.14,H 2 0) 

( + )-( 1 R*, 2S*,5R*,6R*)-2-7*>'-6-7;i/*Dt'>^D[3.1. 
0 ]^*-9->- 2 , 6 -^*;Wif>© 
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1 H-NMR(TFA-d)<y(ppm) ; 2.15-2.28(lH,m), 2.57(lH,dd,J=13.5,8.6H 
2), 2.67-2. 94(4H,m) 
MS(IonSpray)(Nega)m/e ; 202<M + -1 , 100%) 
[cr]2 6 = + 5 7.4 9(c=0.16,H 2 0) 



mm 6 

( lRS,5RS,6RS)x^ 



^^^i^T> n-WJf^A78ml(1.6 1M^1f>^) 1 , 1 , 
1 ,3, 3,3-^*-tM7^1/^>7lf>2 0.3gA»^Slfc , Jf')A^( h U 
^f;i/y'J^)7$ h'Orh7t h*07-7>2 3 0ml «t»C,' -7 8*C"C? h?t 
KD77>2 3 0mli:iSU:( 1 R S, 5 R S , 6 R S )xf)l/ 6-7;i/*n 
- 2 -tf*VfcfS/*D[3. 1 . 0]^*-tf->- 6 -*;i/Tt?^»>l/~ h 1 9 . 5 g£ri$ 
Tit. CfflfiiT-mFWLfei, ^ODhU/f^7>19.8mUiD 
gj&T- 1 . 5«fH«»Lfc. £lfttt**ETait*U &^(c«*^*1t>£/)D 

C«*¥U »K^7^^A2 5. 9 gfciniL M-C-S*«»bfc« El&tt*S? 
if;i/x-f;V 2 4 0ml L 

C 2 0 0 (ftfttt&K) . JSBflgft 



: ^*-tf->-ftRx = 9 : 1-5 : 1) 



(Z-CMHU ( 1 RS, 5RS, 6RS)x^;u 6-7**0-2 -**VKS/* 



o[3. 1 . 0]^**- 3-x>- 6 



-*;b***^l/-h 17.1 g£f§£„ 7*D h 



'H-NMR(CDCl 3 )5(ppm) ; 1 
Hz), 3.22UH,dd,J=2.9,5.8Hz), 
6Hz), 7.42UH,ddd,J=0.6,2.9,5.6Hz) 

MS(C I)(Po s)m/e ; 185(M*+1 , 100%) 



.34(3H,t,J=7.3Hz), 2.78(lH,dt,J=0.6,5.8 
4.31(2H,q,J=7.3Hz), 6.07(lH,dd, J=0.6,5. 
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nmmi 

( lRS,3RS,4RS,5SR,6RS)x^;u 3, 4 -x#**>- 6 -7)],* 

( IRS, 5RS, 6 RS)x^;u 6 -7;i/^o- 2 -;**v t:^^o[3. 1 . 
0 ]^**- 3 -x>- 6 u-h i 6.9g£hAx>i 0 0m It 
7 0%t-^M Kd^**^ K7jcjg$3 0. 6ml£: 1 0%^ 

;u h u ^ i-)\,-r>*- * a t k d y/* * j -mm i i . 5 m l n 

yjU:9D^y;uC 2 0 0 (MfcfcM) , JiraJg«:^*^>-»»x^ = 
8 : 1-6 : 1) tT«WU (1RS,3RS,4RS,5SR,6RS )xf ;i/ 
3,4-x^^i/-6-7;b^-D-2-3j-^vtf»>^o[3. 1 . 0 ]^*V>- 6 - 

to 

'H-NMR(CDCl a )<5( PP m) ; 1.34(3H,t,J=7.3Hz), 2.50(lH,ddt,J=0.8,2. 
4,6.0Hz), 3.19(lH,dt,J=0.8,6.0Hz), 3.53(lH,dt,J=0.8,2.4Hz), 4.02(lH,t 
t,J=0.8,2.4Hz), 4.32(2H,q,J=7.3Hz) 

MS(EI)(Pos)m/e ; 99(M + -101 , 100%), 200(M*) 

mums 

( 1RS,4SR,5 SR,6RS)x^-;b 6 -7)1>*U - 4 - 1 H u*is- 2 - 
V t 1 a [ 3 . 1 . 0 y - 6 - u- h 

M^ISmTx N-7tfJl/-L-i/7f^>23.2g, E(J^^hU«i?A 
+7k»5 4.3g#tf$;7xx;i,$;-tu- K0.7 g^mUfe7k-x^y-;i/ 
(1:1) iI£-J§i£4 5 OmltiiU r l«7t h'P77>2 2 SmlCjgi 
Lfc( 1RS,3RS,4RS,5 SR, 6RS)x5 1 ;i/ 3 , 4 -xtf*^- 6 - 7)1 
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Mz.. iST-IS, 3 8°CT- 1 2il< 8 5°CT-5B$E8l&#Lfc«, fcfomZM 
WCiMMfc :yx^x-^;i/T-3[5]«imU *$Ul£flf-rt&;*; 

BHft^-h 'J«7AT-S£4£Lfc 0 &S*ij&ttS!l8U *§&**£ETi8»&U BiSfc*^ 

mm : ^*U->rR»xf-^= 3 :• 1 - 1 : 1 ) fcT»»U (1RS.4SR.5 
SR,6RS)if;b 6 -7;i/*o-4 - t Ko*^- 2 -t^Vt'>^D[3. 
1 . 0)^*V>- 6 -*;i/***>l>- h 3. 9 gtmtzo 7*D Y >NMR t"?;*7> 

i 

b^^-^^^To ! 
'H-NMR(CDCh)(S(ppm) ; 1.34(3H,t,J=7.1Hz), 2.05(lH,d, J=5.1Hz), 
2.30(lH,dd,J=3.5,19.2Hz), 2.63{ lH,dt,J=5.9, 19.2Hz), 2.72(lH,d,J=5.9Hz), 
2.85(lH,dd,J=2.1,5.9Hz), 4.31(2H,q,J=7.1Hz), 4.76(lH,t,J=5.1Hz) 
MS(E I)(Pos)m/e ; 129(M + -73,100%), 202(M') 

( IRS, 4 SR,5 SR,6RS)xf;i/ 6 - 7)\,Hru - 4 - t - * 

( IRS, 4 SR.5 SR,6RS)xf;i/ 6-7;^D-4-t 
t^Vty^Dl3. 1 .0]^^r-9">-6-*«^'>U-h 2. Bgtt-7*)V 
v^;w?DO*>7>2. 5 g4N,N-y/f;i/^VA7^ K 1 4ml CjSIKU 
*^T, -f S*V-;H . 0 g&JDAx Sfit-I«H}$Lfc. 
n-^^^-ftiifJl' (1:9) THlttiU *#&Ji£*;&tffiS*DJSfli:>- MJ 

«? u mimiki-Yvt7i*-<:$m\sito wm**M. at 

C 2 0 0 (ftfttftlEK) , KPIi§& : >-8^:n^;b = 15:1) tCTI*! 

SU (1RS,4SR,5 SR,6RS)x^ 6 -7;i/*D-4- t -T^* 
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'H-NMR(CDCl3)<5(ppm) ; 0.11(3H,s), 0.13(3H,s), 0.90(9H,s), 1. 
33(3H,t,J=7.1Hz), 2.21(lH,dd,J=4.0,19.1Hz), 2.57(lH,dt,J=5.6,19.1Hz), 
2.60-2. 72(4H,m), 4.31(2H,q,J=7.1Hz), 4.66(lH,d,J=5.6Hz) 

MS(CI)(Pos)m/e ; 259(M*-57, 100%), 317(M*+1) 

%mm i o 

( 1RS,4RS,5RS,6SR)i^ 2 , 2 -x^U>i^#- 6 -7)1* 

□ -4 -t KP^rvh'^^D[3. 1 . 0)^*V>- 6 -*;i<#**>U- YO^tiL 

( 1RS,4SR,5 SR,6RS)xf;i/ 6 -7)^U - 4 - t - 7 ?-)\, is to- 
ll's 2—t*V t^>?D[3. 1 . 0!K*-9->- 6 -fc^*'*^ U- 
V 3 . 7 g t 1 , 2 -x* > i/*f-3j--;H . 2 m 1 £ £ P D 3 7 ra 1 ll&JPU 

mmmm •. ^^>-mm^)i=2 •. n cthsuu urs,4rs,5rs, 

6 SR)xf;b 2, 2 -x^-l^>^^^-- 6 - 7)l*n - 4 - t h'D^ryf^i' 

□ [3. 1 . 0H*1t>- 6-*;i/^^r->b-h 3. 2 g£#fc e 7D h > N MR t 

, H-NMR(CDCl 3 )(5(ppin) ; 1.32(3H,t,J=7.1Hz), 2.07(lH,d,J=7.1Hz), 
2.38-2.69(4H,m), 3.33-3.45(4H,m), 4.27(2H,q,J=7.1Hz), 4.50(lH,dd,J=5. 
5, 7.1Hz) 

MS(EI)(Pos)m/e ; 131(M + -147, 100%) , 278(M + ) 

mmm 1 1 

( IRS, 5RS,6 SR)xf;i/ 4 , 4 -xT-l/VS?*-*- 6 -7;i/*D - 2 - 
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( lRS,4RS,5RS,6SR)xf;i/ 2,2 >$;?■*-- 6 -7)l>* 



:u k y s^-> i.2mi b 



9.0gft^f;^*#3/Kl 16mlC 
i7;^DS80.6mlii*»TU 

^77^- (y'J*yjI/:7D-7^l/C20 0 (fD%MXH) ♦ J1P« : ^* 
*>-ft8xf;i/= 5 : 1) £T»HU (lRS,5RS,6SR)if;i/ 4,4 

2-^^rVf>>^D[3.1.0h^rt>-6 



h 2 . 6 

1 H-NMR(CDCl3)d(ppm) ; 
2.86-3. 08(2H,m), 3. 18( lH,dd, J= 
J=7.1Hz) 

MS(E I)(Pos)m/e ; 131(M'-145, 100%) , 276(M + ) 



.35(3H,t,J=7.1Hz), 2.79(lH,d,J=6.3Hz), 
.9,6.3Hz), 3.38-3. 53(4H,m), 4.31(2H,q, 



1 2 

( 1R*,2 S*,5R*,6 S*)-2 
U>v^*-6 -7;u^o-N-(( 
0 6 7 S 



5'-ty> W >- 4,4-x^ 
R )- 1 -7x-;i/x^;u)£i/?D[3. 1 . 



(1) (lRS,5RS,6SR)if;i/ 4,4-x^ly>^*-6-7;i/a|-n 

-2-**v\l*/>?u\z. i.o]^^ri7->-6-*;i/^^e/i/-h i.3g^x^ 

y-^5.0mlt»jHU *&T> l««*Kflit h »J 9 5 . 0 m 1 £ 

--7A1.1 gi:i/7>t*'J <7A3 5 0mg£«3 7^T-3BRS1£#L*:«> S 
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tK (2 : 1) m&®mX'rm&, 8 0 l C-CttMtL(lRS,2SR,5RS,6S 
R)-2-7£D-5'-fc^> hO-4,4-xfl/>^-6-7MDt 
v?d[3. 1 .0]^*V>- 6 —tiJU^>mi . lg^ifeo 7Dh>NMRi:7 

77x^7 **7J*fo 

l H-NMR(DMS0-de)<5(ppm) ; 2.37-2. 50(2H,m), 2.68(lH,dd,J=1.9,6.9H 
z), 2.76(lH,dd,J=4.2,l5.4Hz), 3.28-3.50(4H,m), 8.10(lH,s), 10.78(1H, 
s) 

MS(E S)(Nega)m/e ; 317(M*-1, 100%) 

(2)(lRS,2SR > 5RS,6SR)-2-*t:D-5 , -t* r >l^>-4, 

4- ^\,yV=}-*- 6 -7)1* a t*v£D[ 3. 1 . 0]^^rit>- 6 -#;i/#> 
&5.7 gi:(R)-( + )-i-7x-;i/x5 L ;py$ >2. 6 g4^^f;i/*;^7^ 
K2 4 Oralt^lU 1 - t KD^rS/^>v h VT^-fr ljk%}®3 . 4 g t 1 
-xf - 3 - ( 3 - i^^f ;i? V * K Jgi£Jg4. 1 g£ 

9siE£7DV (->U*^;i/ :MSG D- 40-6 OA (mm<t¥ 

*i§S) > : £dd*;i,A-**7-;i,= 5 0:1) tzftU ( 1R*, 2 S 

*,5R* 1 6S # )-2-^^D-5'-b^> V<<>- 4, 4 -x.ru>*;?* - 

5- 7;v*d-n-({R)- l -7x-;i/aL^;b)t-^^a[3. 1 . 0]'\*^J•>- 
6 -:*j;1,***>:p * KCfS^ttxT^xU^V- (RftfO.74 (TLC:*/U 

6 0 F 2 5 4 (*;i/*SO s mmmm : ^dd*m-^^;-;i^=9 : 
1) ) 3. 5 g£( 1R*, 2S*,5R*,6S*)-2-7fc:o-5' -t^> W>- 
4 , 4 - 1/ > ^ ;* - 6 - 7)1* □ - N - ( ( R ) - 1 - 7 x =.)lx.?)l ) f i, 
7P[3. l.0]^*V>-6-i0)VX*isTZ YQffl&VTTsy-V*^- (Rf 

fio.6 9 (tlc : 6 o f 2S , {tfrtm.) , mm®m : *DD* 

;i/A-^^y-;i/=9 : 1) ) 3.5g£f#fc 0 ^n^ti©fb^©SljMl>'JtM 



i 
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I 

m.p. 288-289 °C ! 
[a]S s = + 6 2. 5 5(c=0.21,MeOH) 

I 

m.p. 3 1 5 - 3 1 6°C 

[a]B 6 = +5 2.5 8(c=0.24,MeQH) 

i 

HilSflfl 13 ! 

(1RS,2SR,5SR,6 SR) + 2-TS y - 6-7;i/*D-4 -^Vt>> 
*D[3. 1.0)'s*tf>-2,6-¥*;i/#>K<Z>aj* 

j 

(lRS,2SR,5RS,6SR)T2-Xta-5 , -t^>h'f>-4,4- 

l 

xfi/>yf^- 6-7;WD^>>i'D[3. l. 0]^##>-6 - *;u^>»5 
0 0mg^6 0%B5& (W/V%) ; 1 2ml*. 1 4 StJfcT 4 BHftffLfc. 

?DVF^77^ (AG50W-|X8 «-<*>£SMSII& (Bio-Rad), 
H*Sk m&£:*-5 0%THF/tK-7X- 1 T?*6K»» 
»€>ftfc*SS*y- h 7k FD77>-*ig^iT-eL, ( 1 RS,2 SR, 5 S 
R,6SR)-2-7^-6-7WD-4-^Vti'i'P[3. 1.0]^*tf 
>-2,6-5?*JWK>Bt*4 lmg&fco 7*D h >NMR £: v**^? h^/Of 
— •££7jsf"o 

'H-NMR(TFA-d)5(ppn>) ; 3ll6(lH,dd,J=4.6,19.5Hz), 3.45(lH,dd,J=4. 
6,19.5Hz), 3.46(lH,d,J=6.6Hz), ! 3.67(lH,d,J=6.6Hz) 
MS(E S)(Nega)m/e ; 216(MM) 

! 

mmiZLX, OR*, 2 S*,5R%6 S')-2-7tD-5'-ty> >- 
4,4-o:5 L U>^^^- 6-7;M-o-N-((R)- l-7iz;i/xf;i/)ti/^ 

o[3. i . o)^*r-y->-e-i3)\,-x'*i/Ti wiSM&vrzT-^yrr—'&xm 
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(-)-(l R*,2 S*, 5 S*, 6 S*)-2-T^-6-7;i/:*n-4-3|-*Vtf 
^7o[3. 1 . 0]^*y>-2, 6-S?*;M?>» 
m.p. 17 5°C<#«¥) 

' H — N M R (TFA-d ) 6 (ppm) ; 3.i6(lH,dd,J=4.6,19.5Hz), 3.45(lH,dd, J=4. 
6, 19.5Hz), 3.46(lH,d,J=6.6Hz), 3.67(lH,d,J=6.6Hz) 
MS(ES)<Nega)m/e ; 216(M + -1) 
[a]S« = -9 7.0 l(c=0.16,H 2 0) 

( + )-( 1R*,2 S*, 5 S% 6 $>*)-2-TK ; - 6 -7)l*n- 
^^□[3.1 . 0)^*V>- 2, 
m.p. 17 5°C(#fi?) 

' H-NMR (TFA-d )<5(ppm) ; 3. 16( lH,dd, J=4.6, 19.5Hz), 3.45(lH,dd,J=4. 
6,19.5Hz), 3.46(lH,d,J=6.6Hz), 3.67(lH,d,J=6.6Hz) 
MS(ES)(Nega)m/e ; 216(MM) 
[a]S 6 = +9 9.8 4(c=0.13 N H*0) 

nmm 1 4 

(1RS,2SR,5RS,6SR)- 2 -T \ J - 4 , 4 -x^l/>^;*- 6 - 

7;i'#Dtr^D[3. i.0]^*#>-2, 6-s;*;i/3i?>K©£di 

(lRS,2SR,5RS,6SR)-2-^t:o-5'-b^>h'1'>- 4,4- 
x^L/>>>-^^-6-7;i/^Dt'i/^D[3. i.o]^^-^>-6-*;p^>ki 
2 0mg$2m^7jc^fb^-h , J'>A1.4ml^, 1 . 5 BHAD&&%Ufc. 
*H$£j&tfLfc&> ^*>^i^D7h^7>(- (AG50W-X8 H-f* 
>SEH«II (Bio-Rad) , H*M, fiBB$ft : *- 5 0%THF/2k-*- 
1 0%e>J^>/*) -CUHRU (1RS,2SR,5RS,6SR)- 2-7$> 
-4,4-x^U>i;^^-6-7;u^-Dt^7D[3. 1 . 0 ]^*tf>- 2 , 6 - 
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m.p. 2 3 CTC 

'H-NMR (TFA-d) <5 (ppm) ; 3.07(lH,dd,J=5.5, 16.1Hz), 3.16(lH,d,J=5. 
5Hz), 3.25(lH,dd,J=Z.7,7.1Hz), 3.38-3.51(5H,m) 
MS(ES)(Nega)m/e ; 292(M + -1,100%) 

%mm 1 5 

( 1 RS, 2 SR,4 SR, 5 SR,j6 SR)x^;i/ 2-7to-5'-ty>hf 

>- 6 - 7;i/^D-4-t FD^r->ty^D[3. 1 .0]-N^r-y->- 6 -i>)lX* 
is \s- h©£f£, 

( 1 RS,4 SR,5 SR, 6 RS)|n^-;U 6 - 7;i/tf □ - 4 - t 2- 
tf*vt'*>7D[3. l.0]^*rV^-6-i3)m*i/U— h 1. 3g^;-;b 
3.7mlCjg®?U *#Tn l^TkStft^h U£A7k&& 3.7ml £ffiTU 
C©ffif£©i;3; 1 5^«t}$Lfco 5LlfomZ^izWU'&. »>f^^8 
SQmgt^T>itti^)^^ 2 6 0mg£J!jD;L3 7 °CT- 3 BH3$t# Lfc 0 Klfcil 



>£&7D^? h^77^- (AG 5 
d) , H + ^. SSBjgMI : 7k) ttt 
R)-2-*t:D-5'-t*'> r'T 
[3. 1 . 0]^*-9->-6 -*;u^> 



0W-X8 i-f^>$W(Bio-Ra 
,*§©(1RS,2SR,4SR,5 SR.6S 
> - 6 - O - 4 - t F D^r> ti/^ D 

&4 5 0mg£*§£o £©( 1RS.2SR.4 



SR^SR^SR^-Txtfo-S' - r-f >- 6 - 7;i/^D-4-t 
FD + i/ty^D[3. 1 .0]^*tfj>-6-#;i/tf >&4 5 Omg. x£y-;i, 
9 0mgM4 — i/^^^TX J B V. ^ > 2. 0 m g S fJl/*hil/i»7 5 K 3. 9 
mltSiu *ftT. i-(3-^y^;i/7'^>'7*Dhr;u)-3-3:^;u*;u^ 



^:MSG D75-60A («E«|fls^ttM) % : <N*1t>- 
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^Jl/=5 0 fctSSKU (lRS,2SR,4SR,5SR,6SR)x^;i/ 2 

-^tD-5'^ty>h^>-6-7;WD-4-tl>'D^>ti/^D[3.1. 

0]^^r1t>-6-*;i/^^r^u-h l 9 8rag$if; 0 7"o h>NMRtV7^ 

' H - N M R (DMSO-ds ) 6 s (ppm) ; 1.21(3H,t,J=7.2), 1.90-2.08(2H,m), 2. 
26(lH,dd,J=l. 8,7.2Hz), 2.45(lH,dd,J=1.8,7.2Hz), 4.17(2H,q,J=7.2Hz), 4. 
33<lH,dd,J=5.6,8.8Hz), 4.75(lH 1 d J J=8.8Hz), 8.13(lH,s), 11.00(lH,s) 

MS(ES)(Nega)m/e ; 271(M + -1 , 100%) 

nmmi e 

(1RS,2SR,4SR,5SR,6SR)- 2 -7 = J - 6 - 7)l*a - 4 - b 
K D *5/ C»>* D [ 3 . 1 . 0 > - 2 , 6 -iS*)\<tf>m<D'£f& 

(1RS,2SR,4SR,5SR,6 SR)x^U 2-*t!D-5'-fc^>H' 
>-6-7;i/^-o-4-h h*D+^Ky^D[3. 1.0]^*1f->-6-*;i>** 
*>b-h 1 4 0mg^6 0%!Sil (W/V%) 4 m 1 + x 1 4 5 °CKT 2 . 5 BIS 

v h^77^- (AG5 0W-X8 »-f*>S«lttre (Bio 
-Rad) v H + ik : 5 0 %T H F/7k-?Jc- 1 0 % £ 'J v >/ 

(1RS,2SR,4SR,5SR,6SR)- 2-7U-6-7;i/to-4-t K 
D*J/e->^D[3.1.0]^1f>-2,6-j;*^»*17mgilfc, tttt 

m.p. 2 2 0-0 

, H-NMR(pyridine-d 6 /D20=l/l)5(ppn) ; 2.56-2.75(3H,m), 2.92(lH,d 
d,J=l. 2,6.9), 4.56(lH,d,J=5.4Hz) 
MS(ES)(Nega)m/e ; 218(M"-1, 100%) 
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ttWS!^;i/**-r$«f* mGluR2miCHO«, 10%ig*fr 
JRm%Mm^^)^y 3iSSl«'f -r^W*»* [ 1 % Proline, 5 0 units/m 1 

Penicillin, 5 0#g/ml Streptomycin, 2 mM i-glutamine (fflB#gs 
»D) ] fcffll^T 1.2.6 x 1 0 4 eel ls/well/ 0.3 2cmVl 5 
9 6 5tru-K:»aL,3 7°C, 5 %C 0 2 TT 2 BF^g&fcfirofco 
L-Glutamine freet&tfeC£&U 4 B$Rfl^k:±ni«K€IMi£ U 150//1 P 
B S( + )— I BMX ( 1 OmM PBS(-),lmM MgCh.lmM CaC 
l 2 ,lmM I BMX) ZmtiQLT. 2 0 3^, 3 7°C, 5% C0 2 #STT"f 
>^^-y3>^ofe, PfV±i»«R5ll»*U 6 0>ul 10-5MFor 
skolin, 10-10-1 0-4MOt^M^LfcPBS( + )-IBMXSi 
»DLT15^, 3 7'CT-5%C0 2 #£T-f ^at-S'g >*m\ Forskol 
in$!l^[c AMPIiiOT57^ r ©WJM<D&I}£ftofc (u> ho 
-;Ui, Forskol in £fc&4MR&2lD6)fttt t: Lfco (Tanabe et al, Neuron, 8, 169 
-179(1992)) ) c 1 0 0u KDfoAxfS-frZmnLXRt&ltltX,* ±«£S'J 



fco l£@Lfc-9->7-;Ki, cAMPj E1A kit (rv*>vA*t) fcffll^TcAMP 
SSr^Stfco &cAMP^e>:3|> r-D-;i/©«fcgU5ll*fco 1 0 — 5 M F 
orskol inT-#J&£ ft ofei#©cA;MPia$5 0%MtJ &t£3l©itlg * E 
D.ottfc#«>fc. i£SI£§l 1 Cwt-. 
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*1 



EDso(nM) 


Comp. 1 


3 4.24 


Comp. 2 


16.63 


C omp. 3 


1.26 


C omp . 4 


0.6 6 


C omp . 5 


19.61 


LY3 5 4 74 0 


18.74 


Glut ama t e 


8 7 7 0 


DCGIV 


9 8.28 


( 1 S,3R)-ACPD 


15 0 0 


. L-CCG-I 


12 1.04 



Comp.l : (lRS,2SR,5RS ) 6RS)-2-7U-6-7;b5rof 

^*d[3. 1.0H*t>->-2,6-^:& 
Comp. 2 : (- )-( 1 R*, 2 S \ 5 R*, 6 R')- 2 -7 \ J - 6 - 7)l*u 

« t > ? a [ 3 . 1 . 0 ] y - 2 , 6 - V -h >i£ 
Comp. 3 : (lRS,2SR,5SR ) 6SR)-2-7^-6-7;i/tD- 

4-**7 £i/?D[3. 1 . 0]^V>- 2, 6 -is*)l*>® 
Comp. 4 : ( + )-(lR , ,2S $ ,5S*,6S*)-2-7U-6-7;Wn 

-4-t+Vt>^D[3. 1 . 0)^V>- 2, 6 

Comp. 5 : (IRS, 2SR,4SR,5SR,6SR)- 2-7^-6-7 
;b*D-4-t KD*S/t^>7n[3. 1.0]^*tf>-2, 6- 

LY3 5 4 7 4 0 :( + )-(lS,2S,5R,6S)-2-7Uti/^D[3.1. 



BNSOOClD <WO 0O12464A1 I > 



WO 00/12464 



39 



PCT/JP99/03984 



'- 0K*1t>- 2', 6 -i; 
DCGIV : (2 S, 1' R, 2* R, 3/ R)- 2 -( 2' , 3' -V 

( 1 S,3R)ACPD :(1S,3R)-1-?^<>^o^>^ > -i )3 .^ 
L-CCG-I :(2S ) rS 1 2 ) S)-2-(*mi/y^ D 7DWJ 



TA,ft»A,S©*IHiE£flJj»8* MitaiMMftMv BSD**. 
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1. A [I] 




[I] 



C0 2 R* 
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